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(54) Catheter tube, opaque to X-rays, and the process for manufacturing it. 



(57) The invention concerns a catheter formed from at least one layer consisting of a 
mixture of at least one thermoplastic, with a material that is opaque to X-rays, which is 
remarkable in that the material that is opaque to X-rays is made of tungsten. 

The invention also concerns a manufacturing process that consists of: a. 
micronizing the tungsten, b. mixing the micronized tungsten with at least one 
thermoplastic, either chips or granules, c. hot-extruding the resulting mixture in the form 
of cords, d. transforming the resulting cords, into regular particles, e. extruding the 
catheter using the resulting particles. 
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The invention involves a catheter tube that is opaque to X-rays, and the process 
for manufacturing it. 

Catheters are generally fabricated by extmsion using thermoplastic, loaded with 
a material that is opaque to X-rays, so as to allow them to be followed in fluoroscopy. 

The thermoplastics that are generally used are fluorocarbon resins, polyacetate 
resins, polyamides, polyethylenes, ABS, PVC. 

In order to opacify these thermoplastics, use is known of bismuth or barium salts 
or oxides which are easy to micronize and to mix with thermoplastic materials. 

The proportion of these products is around 40% of the total mixture, which tends 
to make the finished products breakable. 

If bismuth salts are readily used, it is impossible to use pure bismuth, because 
the latter easily degrades at extrusion temperatures. Moreover, oxides release gasses 
during transfonnation, notably with fluorocarbonated resins, which causes porosity in 
the finished product 

The catheters must, moreover, have internal and external surfaces that are 
perfectly smooth, in order to avoid, specifically, coagulation, given that the diameters 
are very small in most catheters. 

It is very difficult to find the ideal material that features proper tolerance (non- 
toxic), which allows us to obtain surfaces that are perfectly smooth and that are easily 
mixable. 

The inventor defeated a prejudice and found a new application for tungsten. 

Tungsten is a metal that is very hard and which is d priori difficult to micronize, 
such that it is generally found in commerce in granule size of about 15 microns. This 
hard metal is used primarily in metallurgy. 

Although these factors cause an unfavorable prejudice in the use of tungsten as 
an opacifacient of a catheter manufactured by extrusion, the inventor has discovered 
that this metal 



has a strong opacity to X-rays, very good mixing qualities with thermoplastics, very 
good tolerance by the human body, an excellent resistance to temperature and allows 
surfaces to be obtained that are perfectly smooth. The inventor has therefore 
discovered that it was possible to use a pure metal as an opacifying material and that, 
among all known metals, tungsten was particularly appropriate. 

This is why the inventor has proposed a catheter consisting of a mixture of at 
least one thermoplastic, with a material that is opaque to X-rays, which is remarkable in 
that the material that is opaque to X-rays is tungsten. 

The tungsten that is mixed with the themioplastic(s) is micronized beforehand, 
i.e. reduced to particles on an order of one micron, whereas its proportion in the final 
mixture is around 20%, much less than with, for example, a bismuth oxide. 

The inventor is proposing a manufacturing process according to the extrusion 
technique, which consists of: 

a) micronising the tungsten 

b) mixing the micronized tungsten with at least one thermoplastic, in chips or 
granules, - 

c) heat-extruding the resulting mixture in the form of cords, 

d) transforming the resulting cords into regular particles, 

e) extruding the catheter using the resulting particles. 

Even so, in order to obtain an even better hot mixture, the inventor recommends 
executing operation (c) several times, proceeding each time with an intennediate 
operation of crushing the cords resulting at the end of each operation (c). 

After the final (c) operation, the cords are then subjected to the above mentioned 
operation (d) so as to obtain a master mixture, ready for final extrusion of the catheters. 

It is of course possible to add colorants to the mixtures for final differentiation of 
the resulting catheters. 

Moreover, if the catheter can comprise only one layer, it is of course also 
possible to co-extrude at least one thermoplastic coating with the layer comprising the 
tungsten. 
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CLAIMS 

1 ) Catheter formed from at least one layer comprising a mixture of at least one 
thermoplastic with a material that is opaque to X-rays, distinguished by the fact that the 
material that Is opaque to X-rays is tungsten. 

2) Catheter according to claim 1 , distinguished by the fact that the tungsten that 
is mixed with the thermoplastic material(s) is micronized beforehand. 

3) Catheter according to one of claims 1 and 2, distinguished by the fact that the 
proportion of tungsten in the mixture is about 20%. 

4) Manufacturing process for a catheter according to one of claims 1 to 3, 
distinguished by the fact that it consists of: 

a) micronizing tungsten, 

b) mixing the micronized tungsten with at least one thermoplastic, in chips or 
granules, 

c) hot-extruding the resulting mixture in the form of cords, 

d) transforming the resulting cords into regular particles, 

e) extruding the catheter using the resulting particles. 

5) Process according to claim 4, distinguished by the fact that it consists of 
carrying out operation (c) several times, proceeding each time with an intermediate 
operation of grinding the resulting cords at the end of each operation (c). 

6) Process according to one of claims 4 and 5, distinguished by the fact that 
it consists of co-extruding at least one thermoplastic coating with the layer comprising 
the tungsten. 
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L» Invention concerne un tube cathlter opaque aux rayons X 
et son procld^ de fabrication. 

Les catheters sent generalement fabriques par extrusion k 
partir de themoplastiques charges d»un aateriau opaque aux rayons 
05 X de mani&re & permettre de les suivre en radioacopie. 

Les therDoplastiques gSnSralement utilises ^ont les resi- 
nes fluorocarboneesi resines polyac^tates, polyamides, poly^thy- 
l&nes, ABS, PVC. 

Pour opacifier ces therrooplastiques, il est oonnu d'utili- 
10 ser des sels ou des oxydes de bismuth ou de baryum qui sont 
faoiles k microniser et k nfilanger avec les mati&res thermoplas- 
tiques* 

La proportion de ces produits est d« environ i»0*.du melange 
total, ce qui a tendance k rendre cassants les produits finis. 

15 Si on utilise couranment des sels de bismuth, il est 

impossible d'utiliser du bismuth pur, car celui-ci se degrade 
f^dlement aux temperatures d» extrusion. Les oxydes d^gagent en 
outre des gaz pendant la transformation, notamment avec les 
resines fluorocarbonees, ce qui provoque une poroslt6 du prodiiit 

20 fini. 

Les catheters doivent de plus presenter des surfaces 
interieure et exterieure parfaitement lisses pour evlter notamment 
des coagulations etant donni les diamitres tr&s r^dulta de la 
plupart des catheters. 
25 II est trfes difficile de trouver la matifere idSale qui 

prisente une bonne toliSrance (non toxique), qui permet d'obtenir 
des surfaces parfaitement lisses et qui soit nilangeable facile- 
ment. 

L*inventeur a vaincu un pr^Jug^ et trouv* une application 
30 nouvelle du ttmgst^ne. 

Le tungstfene est un metal trhs dur et done a priori 
difficile a ndcroniser de telle sorte qu'on le trouve gfo€ralement 
dans le commerce avec une isrannlomfitrie d* environ 15 microns. Ce 
m^tal dur est utilis£ prinoipalement en metalltirgie. 
35 Bicn que ces facteurs entralnent un prejuge defavorable 

dans 1* utilisation du tungst^ne conroe opacifiant d'un catheter 
fabrique par extrusion, I'inventeur a d^couvert que ce metal 
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presentait une forte opacite aux rayons X, de trfcs bonnes qualites 
de nSlange avec lea thermoplastlquesi une tria bonne tollrance par 
le corps humain, une excellente tenue en temperature et permettait 
d'obtenir des surfaces parfaitement llsses. L'inventeur a done 
decouvert qu*ll etait possible d*utiliser un metal pur comme 
natl&re opacifiante et que» parml tous les mitaux eonnus, le 
tungst&ne etait particuli^reoent appropri^. 

C*e8t pourquoi I'inventeur propose un catheter comportant 
un melange d'au moins \m thermoplastique avec une metier e opaque 
aux rayons X, qui eat remarquable en ce que la matifere opaque aux 
rayons X est du tungst&ne. 

Le tuagstine qui est m£lang£ avec le ou les 
thermoplastlques est pr£alablement micronise, c*est & dire reduit 
en particules de l*ordre du micron, tandis que sa proportion dans 
le melange final est d* environ 20%, soit bien moins qu*avec un 
oxyde de bismuth par exemple. 

L'inventeur propose un proc&l4 de fabrication selon la 
technique d* extrusion qui consists 

a) microniser du tungst&ne, 

b) m6langer le tungst&ne micronise avec au moins un 
thermoplastique en copeaux ou en granules, 

c) extruder a chaud le melange obtenu sous forme de Jones, 

d) transformer les Jones obtenus en particules r^guli^res, 

e) extruder le catheter h partir des particules ainsi 
obtenues. 

Toutefois, pour obtenir encore un meilleur melange k 
chaud, I'inventeur preconise d'.effectuer plusleurs fois 1 •opera- 
tion c) en precedent a cheque fois k une operation Interm^diaire 
de broyage des Jones obtenus k la fin de cheque operation e) . 

kpria la demi&re operation c), les Jones subissent alors 
1* operation d) precit^e de mani&re & obtenir un melange mattre pret 
& 1* extrusion definitive des cathetecs. 

II est bien sQr possible de rajouter dans les melanges des 
colorants pour diff6rencier ult^rieurement les catheters obtenus. 

Bn outre, si le catheter peut ne comporter qu'une couche, 
il est bien sfir possible aussi de coextruder au moins un revetement 
thermoplastique avec la couche comportant le tungst&ne. 
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REVENDICATIONS 

1) Catheter foroS d'au molns una couche eomportant un 
ffl6lanse d*au ooins uxi thermoplastlque aveg una matlere opaque aux 
rayons X, caract£ri8£ en ce que la mati&re opaque aux rayons X est 
du tungst&ne. 

05 2) Catheter selon la revendlcation 1, caracterise en ce 

que le tungst^ne melange avec le ou les matieres thermoplastiques 
est pr^alablement mioronise. 

3) Catheter selon l*une des revendications 1 et 2, 
caracterise en ce que la proportion de tungstene dans le melange 
10 est d* environ 20%. 

^) Procedl de fabrication d'un catheter selon I'une des 
revendications 1 & 3> caracterise en ce qu»il consists i: 

a) microniser du tungstene* 

b) mfilanger le tungst&ne mioronise av<eo au rooins un 
15 thermoplastlque en copeaux ou en granuiest 

o) extruder k chaud le melange obtenu sous forme de Jones, 

d) transformer les Jones obtenus en particules reguliires, 

e) extruder le catheter i partir des particules ainsi 
obtenues. 

20 5) Procede selon la revendlcation 4 » caracterise en ce 

qu»il consists li effectuer plusieurs fois 1» operation c) en 
precedent k chaque fois k une operation intermediaire de broyage 
des joncs obtenus a la fin de chaque operation c). 

6) Precede selon 1> une des revendications et 5, caracte- 

25 rise en ce qu'il consists k ooextruder au moins un revetement 
thermoplastlque avec la couche eomportant du tungstens* 



